and a concomitant patchy expression of pGATA23::GUS in XPP cells about 10 hours after each pDR5::GUS peak. This pGATA23::GUS expression requires TIR-mediated auxin signaling in the basal meristem. Since a previous study had shown that the auxin response in the basal meristem is independent of SLR/IAA14 [8] , the authors sought to ascertain which TIR1-mediated auxin signaling module acts in the basal meristem. They examined the expression of GATA23 in available aux/iaa mutants and showed that both the relative expression level and promoter activity of GATA23 was reduced only in the iaa28-1 gain-of-function mutant. Furthermore, IAA28 expression was found to be associated with the basal meristem and there were a reduced number of lateral root primordia in iaa28-1 mutants [20] . The authors also demonstrated that ectopic expression of GATA23 in the XPP cells of iaa28-1 complements the lateral root phenotype, indicating that GATA23 acts downstream of the TIR1-IAA28 pathway [16] .
Finally, De Rybel et al. [16] identified a set of ARFs that interact with IAA28 in yeast two-hybrid assays and are expressed in the basal meristem. The expression of GATA23 is completely absent in arf7arf19 double mutants, indicating a role of ARF7 and ARF19 in GATA23 activation and lateral root initiation. Thus, De Rybel et al. [16] have identified the first molecular component of founder cell specification and a novel TIR1-IAA28-mediated auxin signaling module acting in the basal meristem to assign founder cell identity to XPP cells ( Figures 1A-C) . This is followed by a SLR/IAA14-dependent auxin signaling module that operates just above the basal meristem and guides the coordinated nuclear migration before asymmetric cell division.
As revealed by De Rybel et al. [16] , GATA23 expression is now the earliest known event associated with lateral root development. Therefore, the gene will serve as an important marker for further studies trying to define in more detail the early events of lateral root founder cell specification. It will next be interesting to analyze how the oscillating auxin maximum and GATA23 expression are spatially specified in the domain above the root apical meristem. GATA23 will also be informative in identifying the nature of the positional cues that make XPP cells distinct from other pericycle cells.
to establish the polarity and asymmetry necessary for its function.
The ab-tubulin heterodimer, the building block of microtubules, is subject to numerous reversible post-translational modifications. These modifications include acetylation at lysine 40 of a-tubulin, and detyrosination, palmitoylation, phosphorylation, polyglutamylation, and polyglycylation of the carboxyterminal tail of both a and b tubulins [1] . Microscopically, all microtubules look identical. However, their post-translational modifications, in combination with the presence of multiple isoforms of tubulin itself, create a variety of microtubules that may be differentially recognized by molecular motors or other proteins that bind microtubules. Until recently, though, there has been little indication that these modifications are of physiological significance.
Experimental evidence is mounting to suggest that kinesin-1 preferentially binds to and moves along stable microtubules modified by polyglutamylation, acetylation, or detyrosination [2] [3] [4] [5] [6] [7] . Although the molecular basis for the differential binding of kinesin-1 to modified microtubules is not yet understood, it may be an important part of the mechanism underlying the selective distribution of cargoes along particular microtubule tracks. A recent study by Friedman et al. [8] now shows that the distributions of two kinesin-1 cargoes -the endoplasmic reticulum (ER) and mitochondria -are influenced by microtubule acetylation. These new data provide a functional framework in which to view the importance of microtubule modifications.
The ER forms an extensive and dynamic network in eukaryotic cells, one that is constantly reorganizing. Rearrangements of the network involve growth and shrinkage of ER tubules, fusion between tubules, and movement of tubules and sheets. Movements of these ER structures are important in many cellular functions in which contact with other membranes is required [9] . The ER is closely associated with the microtubule network [10] , and its reorganization is achieved via two microtubuledependent mechanisms.
In the first mechanism, the growing microtubule tip drives rearrangement of the ER network through the tip attachment complex. ER tubules attach to the growing ends of dynamic microtubules and grow or shrink along with the microtubules. As this mechanism depends on the polymerization of microtubules, treating cells with microtubulestabilizing or -depolymerizing agents, such as nocodazole, inhibits the ER movements mediated by the tip attachment complex [11] . The second and more common mechanism of ER reorganization, called ER sliding, involves extension of ER tubules along the length of microtubules [12] . This mechanism is not dependent on microtubule dynamics, but is thought to occur via the action of the molecular motors kinesin-1 and cytoplasmic dynein [13] .
Friedman et al. [8] set out to examine the differences in ER dynamics between these two mechanisms in order to better understand how each mode of ER motility might contribute to particular functions of the ER. The authors found that, upon prolonged nocodazole treatment of COS-7 cells, ER movements were not completely abolished. Immunostaining revealed a population of nocodazole-resistant microtubules that were highly acetylated; thus, the authors began to investigate the relationship between ER movements and microtubule acetylation. ER sliding events were found to occur more frequently on microtubules that were acetylated than on those that were not.
Further, the authors demonstrated that treating cells with drugs to inhibit deacetylase activity, thereby increasing microtubule acetylation, led to more frequent ER sliding events. These observations suggest that acetylation promotes ER motility, although the authors did not directly determine whether acetylation affects the stability of microtubules, per se, or whether an increase in stability may also influence movements of the ER. These data are consistent with results from two other groups [3, 4] , which showed that microtubule acetylation promotes binding and movement of kinesin-1 both in vitro and in vivo.
Interestingly, the site of tubulin acetylation (lysine 40) is located in the lumen of the microtubule [14] ; it is therefore not directly accessible to microtubule-binding proteins. It is more likely, then, that acetylation slightly alters the structure of the microtubule to promote selective Microtubules are differentially modified in numerous ways in vivo. These modifications may serve as a way to compartmentalize the cytoplasm, by serving as dedicated tracks for specific motor-bound cargoes. New work by Friedman et al. [8] adds to the growing evidence suggesting that kinesin-1 preferentially binds to and moves cargoes along acetylated microtubules (shown here in red). The microtubule track selectivity of kinesin-1 may be a mechanism through which particular cargoes, such as the ER and mitochondria, find one another, thus increasing the probability of their interaction. Other post-translational modifications of microtubules (depicted here as different colored -blue, black, green -tracks) may also act to selectively recruit other specific motor proteins. In this way, microtubules may function not only as tracks for long-range transport, but also as cellular scaffolding for compartmentalization of the cytoplasm. MTOC: microtubule organising center.
binding. Furthermore, as acetylation occurs only after microtubule polymerization, the enzyme responsible for this modification should probably localize to the microtubule lumen.
The preference of ER sliding for acetylated microtubules may indicate a functional difference between this type of ER motility and that mediated by the tip attachment complex. Intermembrane contacts are important for many functions of the ER and other membranous compartments [9] . The authors' results led them to hypothesize that the sliding mechanism may be used as a way for ER tubules to find and contact other organelles along a subpopulation of microtubules.
To explore this possibility, Friedman et al. [8] tracked the movements of two other organelles, mitochondria and endosomes, with respect to both ER and acetylated microtubules. A majority of both organelles remained in persistent contact with the ER. However, only mitochondria appeared to also localize preferentially to acetylated microtubules, suggesting that ER contacts with mitochondria, but not endosomes, are enriched along acetylated microtubules. Consistent with this finding is the fact that both ER and mitochondria are cargoes of kinesin-1, while endosomes are moved by KIF16B, a member of the kinesin-3 family [15] . Further, work by Cai et al. [6] showed that another kinesin-3 family member, KIF1A, displayed no preference for acetylated microtubules in COS-7 cells.
By biasing protein association with a particular subset of microtubules, acetylation allows for subpopulations of microtubules to act as compartments along which specific cargoes can find each other, and be found in return. In a sense, these microtubule compartments can be thought of as cellular pubs that attract a specific cargo crowd for mingling. Microtubule acetylation is also probably involved in the regulation of cell migration both in fibroblasts [16] and neurons [17] . It is attractive to speculate that polarization of moving cells requires kinesin-dependent recruitment of selective cargoes to the leading edge of migrating cells.
Additional investigation is necessary to determine whether this selective motor recruitment applies to other microtubule modifications and other motor proteins. It is possible that at least some other microtubule motors have a higher affinity for either a specific tubulin isoform or a particular post-translational modification, similar to the preferential recruitment of kinesin-1 to acetylated microtubules. Such selectivity could create multiple microtubule compartments to recruit particular cargoes -different pubs for different crowds (Figure 1) . Once bound to microtubules, the cargo can undergo bidirectional transport to facilitate its movement through the crowded cytoplasm. Cargoes recruited to the same subset of microtubules will interact with much higher efficiency, thus promoting exchange of molecules between particular cell compartments. If this simple model is correct, it indicates that, in addition to their role as tracks for long-distance transport, microtubules serve an important role as scaffolds for the organization and compartmentalization of the otherwise randomly distributed cellular components. 
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Insects predominantly use vision to steer, to regulate their flight speed and height, to avoid impending obstacles, to chase moving targets, and to land on objects. Their evolutionary success, ability to fly in complex environments, and the
